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CROSS-REFERENCE TO RELATED APPLICATIONS 

[00011 This application claims the benefit of Korean Patent Application No. 2003-22366. filed 
April 9, 2003, in the Korean Intellectual Property Office, the disclosure of which is incorporated 
herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates to a gas supplying apparatus, and, more particularly, to 
a gas supplying apparatus for supplying deposition gas onto a surface of a substrate located in 
a chamber. 

2. Description of the Related Art 

[0003] A gas supplying apparatus is used for supplying gas to be deposited on a surface of a 
substrate, such as a wafer positioned in a chamber in a manufacturing process of a 
semiconductor. In general, the gas supplying apparatus is required to uniformly distribute gas 
on the substrate surface. 

[0004] A conventional gas supplying apparatus is disclosed in US Patent No. 6.143,078, 
specifying a gas supplying apparatus in a CVD (chemical vapor deposition) manufacturing 
process. As shown in FIG. 12, the gas supplying apparatus that deposits a thin film onto a 
substrate includes a plurality of ports provided in a gas distribution ring 410 in a processing 
chamber, a plurality of first gas nozzles 404 disposed in some of the ports for injecting a first gas 
a predetermined distance, and a plurality of second gas nozzles 402 disposed at others of the 
ports for injecting a second gas for another predetermined distance. 

[0005] The first and the second gas nozzles 404 and 402 are fixed at the gas supplying ring 
410 at different angles, respectively. 
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[0006] Thus, different gases can be injected into the chamber through the first and the 
second gas nozzles 404 and 402, respectively. 

[0007] Substrates of various sizes have been developed, so that gas nozzles of various 
injection positions and angles are needed for uniform gas deposition onto the substrates. 

[0008] However, in the conventional gas supplying apparatus described above, the first gas 
nozzles 404 and the second gas nozzles 402 positioned in the gas supplying ring 410 are fixed 
at different angles. Thus, it is difficult to adapt the injection positions or injection angles for a 
variety of substrates, thereby causing a problem in that a uniform and optimal injection onto the 
variety of substrates cannot be accomplished. 



SUMMARY OF THE INVENTION 

[0009] It is an aspect of the present invention to provide a gas apparatus capable of 
uniformly and optimally injecting gas onto a variety of substrates. 

[0010] Additional aspects and/or advantages of the invention will be set forth in part in the 
description that follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[001 1] To achieve the above and/or other aspects of the present invention, there is provided 
a gas supplying apparatus for supplying deposition gas onto a substrate surface, the gas 
supplying apparatus including a gas supplying ring with one or more gas supplying channels 
formed along the interior of the gas supplying ring and with a plurality of gas distribution 
channels directed toward a center of the gas supplying ring; and a plurality of adapters with gas 
nozzles connecting to the gas distribution channels, respectively, that detachably connect to the 
interior of the gas supplying ring, wherein the gas nozzles have a variety of injection 
configurations. 

\ [0012] The injection configuration of the gas nozzles is changed by changing at least one of 

an injection angle and an injection position. 

[0013] Each adapter includes a gas connecting channel connecting to respective gas 
distribution channels, wherein the gas supplying ring has a plurality of the gas supplying 
channels, and the adapters are formed vertically to connect to the gas connecting channel. 

[0014] The gas supplying apparatus further includes a blocking device for selectively 
blocking the gas distribution channels. 
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[0015] The blocking device further includes a plurality of blocking members that are 
selectively inserted into the plurality of gas distribution channels, respectively, to block the 
plurality of gas distribution channels. 

[0016] The gas supplying ring includes a plurality of adapter accommodating parts to 
accommodate the adapters, respectively. 

[0017] The gas supplying apparatus further includes a plurality of blocking member 
accommodating parts formed at outlets of the gas distribution channels that respectively 
accommodate the blocking members. 

[0018] The gas supplying apparatus includes a plurality of supplementary gas nozzles 
detachably connected to the adapters, respectively, to connect to the gas nozzles. 

[0019] Each of the adapters includes a supplementary gas nozzle holder connecting to the 
gas nozzles, to hold the supplementary gas nozzles, respectively. 

[0020] The supplementary gas nozzles are positioned at predetermined angles with respect 
to a gas injection direction of the gas nozzles. 

[0021] The gas nozzles extend horizontally into the gas connecting channel toward a center 
of the gas connecting channel. 

[0022] The gas nozzles slope downward from the gas connecting channel. 

[0023] The gas nozzles slope upward from the gas connecting channel. 

[0024] To achieve the above and/or other aspects of the present invention, there is provided 
a gas supplying apparatus for supplying gas onto a substrate, including a gas supplying ring 
comprising, a gas supplying channel formed in an interior of the gas supplying ring, and a 
plurality of gas distribution channels connecting to the gas supplying channel and extending 
toward a center of the gas supplying ring; a plurality of adapters with gas nozzles respectively 
connecting to the gas distribution channels, the adapters detachably connecting to the interior of 
the gas supplying ring; and a plurality of supplemental gas nozzles detachably connecting to the 
gas nozzles of the adapters, respectively, at various injection angles. 

[0025] To achieve the above and/or other aspects of the present invention, there is provided 
a method of supplying gas to a substrate using a gas supplying apparatus, the gas supplying 
apparatus having a gas supplying ring with a first gas distribution channel and a second gas 
distribution channel, detachable adapters with gas nozzles having various injection positions 
and injection angles with respect to the adapters, the gas nozzles connecting to the first gas 
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distribution channel and the secx)nd gas distribution channel, the method including blocking one 
of the first gas distribution channel and the second gas distribution channel; determining a 
desired gas nozzle injection position and injection angle according to a type of the substrate; 
selecting ones of the adapters according to the desired gas nozzle injection position and 
injection angle; attaching the selected adapters to the gas ring; and injecting gas toward the 
substrate through the selected adapters according to the desired gas nozzle injection position 
and injection angle. 

[0026] These, together with other aspects and/or advantages that will be subsequently 
apparent, reside in the details of construction and operation as more fully hereinafter described 
and claimed, reference being had to the accompanying drawings forming a part thereof, wherein 
like numerals refer to like parts throughout. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the preferred embodiments, 
taken in conjunction with the accompanying drawings, of which: 

FIG. 1 is a sectional view of a chamber provided with a gas supplying apparatus 
according to a first embodiment of the present invention; 

FIG. 2 is a partial cut-away perspective view of the gas supplying apparatus of FIG. 1; 

FIG. 3 is a partial exploded perspective view of the gas supplying apparatus of FIG. 1 ; 

FIG. 4 is a sectional view of the gas supplying apparatus of FIG. 1 ; 

FIGS. 5A through 7B are sectional views of gas nozzles in various forms provided in an 
adapter installed in the gas supplying apparatus of FIG. 1; 

FIG. 8 is a partial perspective view of a gas supplying apparatus according to a second 

it 

embodiment of the present invention; 

FIG. 9 is a partial exploded perspective view of the gas supplying apparatus of FIG. 8; 

FIGS. 10A through 10C are perspective views of gas nozzles in various forms provided 
in an adapter installed in the gas supplying apparatus of FIG. 8; 

FIG. 1 1 is a partial cut-away perspective view of a gas supplying apparatus according to 
a third embodiment of the present invention; and 

FIG. 12 is a perspective view of a gas supplying ring of a conventional gas supplying 
apparatus. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0028] Hereinafter, embodiments of the present invention will be described in detail with 
reference to the attached drawings, wherein the like reference numerals refer to the like 
elements throughout. The present invention may, however, be embodied in many different 
forms and should not be construed as being limited to the embodiments set forth herein. 
Rather, these embodiments are provided so that the present disclosure will be thorough and 
complete, and will fully convey the concept of the invention to those skilled in the art. 

[0029] FIG. 1 is a sectional view of a chamber 1 provided with a gas supplying apparatus 20 
according to a first embodiment of the present invention. As shown in FIG. 1 , the chamber 1 
includes a base 7; a ring-shaped gas supplying apparatus 20 mounted on the base 7; a 
substrate holder 1 1 that is located in the middle of the interior of the gas supplying apparatus 20 
and holds the substrate 10, which is a wafer; a ceramic board 3 mounted on the gas supplying 
apparatus 20; a plasma antenna 5 mounted on the ceramic board 3; a substrate supplying 
instrument (not shown) for placing a substrate 10 located outside the chamber onto the 
substrate holder 1 1 ; and a gas discharging part 15 for discharging gas supplied from the gas 
supplying apparatus 20. 

[0030] The plasma antenna 5 positioned on the ceramic board 3 has a coil type copper wire 
to which alternating current is supplied. The plasma antenna 5 converts the gas into a plasma 
state for a simple deposition of the gas, supplied from the gas supplying apparatus 20 into the 
chamber 1, onto the substrate 10. 

[0031] As shown in FIGS. 2 through 4, the gas supplying apparatus 20 according to the first 
embodiment of the present invention includes a gas supplying ring 21 having one or more gas 
supplying channels 23 and a plurality of gas distribution channels 25, and a plurality of adapters 
30 detachably connected to the interior of the gas supplying ring 21 . Each adapter 30 has a gas 
nozzle 31 that respectively connects to the gas distribution channels 25. 

[0032] The gas supplying channels 23 are formed in rings along the interior circumference of 
the gas supplying ring 21 , and the plurality of gas distribution channels 25 extend toward the 
center of the gas supplying ring 21 . The gas supplying ring 21 can be separated into an upper 
part and a lower part that are combined, forming the gas supplying channels 23. In the gas 
supplying ring 21 , a plurality of adapter accommodating parts 27 for respectively 
accommodating each adapter 30 may be formed. Further, the gas supplying ring 21 includes a 
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blocking device (described below) for selectively blocking the plurality of gas distribution 
channels 25. 

[0033] Multiple gas supplying channels 23 may be provided for supplying different gases . In 
the first embodiment, a first gas supplying channel 23a and a second gas supplying channel 
23b provide first and second gases, respectively. Gases are supplied to the gas supplying 
channel 23 by being connected to gas supplying units (not shown) located outside of the gas 
supplying apparatus 20. 

[0034] The gas distribution channels 25 include a plurality of first gas distribution channels 
25a connecting to the first gas supplying channel 23a to supply a first gas from the first gas 
supplying channel 23a into the interior circumference of the chamber 1 , and a plurality of 
second gas distribution channels 25b connecting to the second gas supplying channel 23b for 
supplying a second gas from the second gas supplying channel 23b into the interior 
circumference of the chamber 1 . The blocking device may be positioned at the ends of the gas 
distribution channels 25 to block the gas distribution channels 25. 

[0035] Each adapter accommodating part 27 is a cavity in the interior of the gas supplying 
ring 21 and corresponds to the shape of each adapter 30, which connects to the first gas 
distribution channel 25a and the second gas distribution channel 25b, respectively. The adapter 
accommodating part 27 is formed with a screw hole 28 to which a screw 37 is inserted through 
the through hole 35 of the adapter 30. 

[0036] The blocking device includes a plurality of blocking members 40, which may be 
selectively inserted in one or more gas distribution channels 25 to block the gas distribution 
channels 25. The blocking device may be a valve, for example, to selectively block the gas 
distribution channels 25. 

[0037] Each blocking member 40 may be formed at the outlet of each gas distribution 
channel 25 in the adapter accommodating part 27 and inserted into a blocking member 
accommodating part 29, which is a cavity that corresponds to the blocking member 40. The 
blocking member 40 has a cylindrical shape, for example, and may be provided in the middle of 
the gas distribution channel 25, with an 0-ring 41 preventing the escape of gas. A plurality of 
0-rings may be provided. 

[0038] The blocking member accommodating part 29 includes a first blocking member 
accommodating part 29a provided at the outlet of the first gas distribution channel 25a and a 
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second blocking member accommodating part 29b provided at the outlet of the second gas 
distribution channel 25b. 

[0039] Thus, each blocking member 40 can selectively block either the first blocking member 
accommodating part 29a or the second blocking member accommodating part 29b, the first 
blocking member accommodating part 29a and the second blocking member accommodating 
part 29b being formed in the interior of the adapter accommodating part 27. 

[0040] The adapters 30 are detachably connected to the adapter accommodating parts 27 
formed in the gas supplying ring 21 . The gas nozzles 31 of the adapters 30 have a variety of 
designs for a variety of injection configurations. The gas injection configurations may be 
changed by changing at least one of the injection position and the injection angle. The adapters 
30 are vertically attached to the adapter accommodating parts 27. Each adapter 30 includes a 
gas connecting channel 33 that connects to the first gas distribution channel 25a and with the 
second gas distribution channel 25b. Each adapter 30 has a pair of through holes 35 through 
which the screws 37 are inserted in the screw holes 28 of the adapter accommodating part 27. 
Then, each adapter 30 can be detachably connected to the gas supplying ring 21 . 

[0041] The gas connecting channel 33 is a vertical cavity in the adapter 30 that is adjacent to 
the outlet of the gas distribution channel 25 to allow the first gas distribution channel 25a and 
the second gas distribution channel 25b to connect to the gas nozzle 31 . Because of the 
vertical disposition of the gas connecting channel 33, the gas injection position can be varied, as 
described below. 

[0042] FIGS. 5A through 7B show the adapters 30 provided with a variety of positions and 
angles of the gas nozzles 31 . 

[0043] In FIGS. 5A through 5C, the gas nozzles 31 extend horizontally into the gas 
connecting channel 33. The gas nozzles 31 may be formed in the middle of the adapter 30 (see 
FIG. 5A). in the upper part of the adapter 30 (see FIG. 58). or in the lower part of the adapter 30 
(see FIG. 5C). 

[0044] In FIGS. 6A and 68, the gas nozzles 31 slope upward into the gas connecting channel 
33. The gas nozzles 31 may be formed in the lower part of the adapter 30 (see FIG. 6A) or in 
the upper part of the adapter 30 (see FIG. 68). 

[0045] In FIGS. 7A and 78, the gas nozzles 31 slope downward into the gas connecting 
channel 33. The gas nozzles 31 may be formed in the lower part of the adapter 30 (see FIG. 
7A) or in the upper part of the adapter 30 (see FIG. 78). 
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[0046] The operation of the gas supplying apparatus 20 according to the first embodiment of 
the present invention is described as follows. 

[0047] First, one of the first gas distribution channel 25a and the second gas distribution 
channel 25b is blocked using the blocking member 40. One of the adapters 30 having one of 
the gas nozzles 31 with the desired gas nozzle injection position and injection angle, as 
described above, is selectively connected to the adapter accommodating part 27. Then, gas is 
injected toward the substrate 10 mounted on the substrate holder 11 according to the chosen 
gas injection position and angle. If the type of substrate 10 is changed, the adapters 30 having 
the various configurations can be used and tested to determine the most suitable injection 
configuration. 

[0048] In the gas supplying apparatus 20 according to the first embodiment of the present 
invention, the adapters 30 having the gas nozzles 31 with the various configurations can be 
easily detached and attached, selectively. Thus, a uniform and most suitable gas distribution on 
various substrates is provided. 

[0049] FIG. 8 is a perspective view of the gas supplying apparatus 20 according to a second 
embodiment of the present invention and FIG. 9 is a partial exploded perspective view thereof. 

[0050] The gas supplying apparatus 20 of the second embodiment differs from that of the 
first embodiment in that a plurality of supplementary gas nozzles 50 detachably connected to 
the adapters 30 are provided at the outlets of the gas nozzles 31 for connecting to the gas 
nozzles 31. 

[0051] The supplementary gas nozzles 50 have a predetermined length. The adapters 30 
include supplementary gas nozzle holders 51 that connect to the gas nozzles 31 and hold the 
supplementary gas nozzles 50. 

[0052] The supplementary gas nozzle holders 51 may have a variety of angles with respect 
to the adapters 30 (see FIGS. 10A through IOC). 

[0053] In FIG. 10A, the supplementary gas nozzle holder 51 is formed horizontally, thereby 
injecting gas horizontally from the adapter 30. In FIG. 10B, the supplementary gas nozzle 
holder 51 slopes downward from the adapter 30, thereby injecting gas at a downward angle 
from the adapter 30. In FIG. IOC, the supplementary gas nozzle holder 51 slopes upward from 
the adapter 30, thereby injecting gas at an upward angle from the adapter 30. 
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[0054] In FIGS. 10A through 10C. only the supplementary gas nozzle holders 51 are formed 
in the adapters 30 and are positioned in the center of the adapters 30. The supplementary gas 
nozzle holders 51 may also have various injecting configurations as described above. 

[0055] The gas supplying apparatus 20 according to the second embodiment of the present 
invention provides a more exact gas injection on the substrate 10 due to the supplementary gas 
nozzle holders 51 having predetermined lengths. 

[0056] FIG. 1 1 is a perspective view of the gas supplying apparatus 20 according to a third 
embodiment of the present invention. The gas supplying apparatus 20 of the third embodiment 
differs from that of the first and the second embodiments in that only one gas supplying channel 
23c is formed in the gas supplying ring 21 and a plurality of gas distribution channels 25c are 
provided to connect to the sole gas supplying channel 23c. 

[0057] In the third embodiment of the present invention, the adapters 30 having the various 
configurations may be used as in the first embodiment and the supplementary gas nozzles 50 
may be used as in the second embodiment. 

[0058] In summary, the gas supplying apparatus according to the present invention supplies 
deposition gas onto a substrate surface and includes a gas supplying ring with one or more gas 
supplying channels along the interior circumference of the gas supplying ring, a plurality of gas 
distribution channels in the gas supplying ring formed toward the center of the gas supplying 
ring and connecting to the gas supplying channels, a plurality of adapters with gas nozzles 
respectively connecting to the gas distribution channels that are detachably connected to the 
interior of the gas supplying ring. Further, the plurality of adapters have a variety of gas 
injection configurations to provide the most suitable and uniform gas distribution onto substrates 
having various forms. 

[0059] As described above, according to the present invention, adapters are provided that 
are easy to attach and detach to and from a gas supplying apparatus and that have gas nozzles 
with various injection configurations to provide the most suitable and uniform gas injection onto 
various substrates. 

[0060] Supplementary gas nozzles may also be included to provide more exact gas injection 
onto a substrate. 

[0061] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
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embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the appended claims and their equivalents. 
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